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Abstract
This paper studies for the two major Iberian economies, Portugal and Spain,
whether they pursue sustainable debt policies based on Bohn (1998)'s idea of a
ﬁscal response mechanism. After presentation and discussion of theoretical reﬂec-
tions on the governmental budget, the empirical estimations are implemented with
splines. By accounting for time-varying coeﬃcients it is possible to detect how the
ﬁscal response has been modiﬁed or developed over time. The outcome indicates
sustainable ﬁscal behavior based on past observations of about the last 30 years
for Portugal and Spain. However, the administration's response to increasing debt
ratios has weakened over the years in Portugal and, recently, also in Spain.
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1 Introduction
Europe - and many other parts of the world - has been hit hard by the ﬁnancial and debt crisis
and for over four years now the economic downswing with high unemployment, persistent budget
deﬁcits and rising public debt ratios troubles the aﬀected economies. This concerns central Eu-
ropean countries, like Germany and France, but also economies on the periphery, like Portugal,
Ireland, Italy or Spain. The situation is especially severe in Greece: faced with huge deﬁcits and
imminent ﬁnancial problems, a ﬁrst 'rescue program' was organized for the Greek economy in
spring 2010. It was ﬁnanced mainly bilateral, including also IMF support, and covered 110 bil-
lion Euros.1 Aware of the serious diﬃculties, the European governments and institutions, namely
the especially the European Central Bank (ECB) and the European Commission, agreed upon
organization of instruments such as the European Financial Stabilization Mechanism (EFSM),
the European Financial Stability Facility (EFSF) and the European Stability Mechanism (ESM).
In return for the ﬁnancial assistance packages the beneﬁciaries have to agree to implement rigid
austerity programs. Midway through this unpleasant situation are also Portugal and Spain. Both
applied for ﬁnancial assistance, Portugal in spring 2011 and Spain in summer 2012 with regards
to its banking sector.
Despite the current crisis, even under 'normal' conditions sound ﬁscal performance is an impor-
tant aspect. This especially holds true for monetary union members, such as Euro zone economies
in Europe with the European Monetary Union (EMU) for instance, as they commit to one single
monetary policy. Concerning Europe this relevance has been recognized by Article 121 of Euro-
pean Union (1997)'s Consolidated Version of the Treaty on European Union, which requires "the
sustainability of the government ﬁnancial position".2 Therefore, the central research question of
this paper considers whether a sustainable ﬁscal policy can actually be found based on empirical
evidence for the Iberian economies.
In fact the Iberian Peninsula consists of the four states of Andorra, Gibraltar (British territory),
Portugal and Spain - however, the focus of this analysis is set on the two main economies Portugal
and Spain since they represent the majority share of Iberia's economic power. For instance, in
2008 Spain contributed 86.1 % and Portugal 13.6 % to the GDP of the Iberian Peninsula, while
1 By now, a second package of 130 billions Euros is bundled.
2 Cf. also Fincke (2012, ch. 1).
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Andorra's share was only 0.2% and Gibraltar's of about 0.1 %.3 Within the European context
the latter numbers even diminish, therefore this ﬁscal sustainability analysis concentrates on the
Spanish and Portuguese economies.
A good impression of the recent economic situation and evolution - concerning the public ﬁnance
perspective - can be gained by studying the interest rate spread development of Portugal and
Spain. Here, the diﬀerence is based on calculations of the long-run government bond yield of the
two Iberian economies compared to Germany.4
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Figure 1: Iberian interest rates compared to German bonds (1979-2011) in %.
Obviously, both economies proﬁted from the proceeding European integration, both entered the
EU in 1986, and the preparation of a common currency, with enforced sound ﬁscal performance,
in terms of decreasing interest rates (compared to central European economies). This situation
lasted for about the years of the 2000s, until, with the outbreak of the crisis the gaps started to
widen again. This development distinctly displays the dynamics of the economics of European
integration and accounts for volatility, here, for the Iberian economies.
While sustainability itself is an old concept rooted in forestry sciences, indeed exactly 300 years
old this year if Von Carlowitz (2000)'s '...nachhaltende Nutzung...' [in English: sustainable us-
age] is the reference,5 Burger (2003, 2005) claims that also the idea of the solvency of an economy
3 See Worldbank (2013) and Government of Gibraltar (2013) for the data. Numbers have been con-
verted to US $.
4 Cf. International Monetary Fund (2013) for the data, author's calculations. All estimations and
plots have been implemented in R 2.9.0.
5 Cf. for instance Pittel (2002) or Grober (2007).
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or state has been existing for a long time, even though the term ﬁscal sustainability arose in the
1970s to 1980s. As regards central empirical literature contributions to ﬁscal or debt sustainabil-
ity, certainly the seminal paper of Hamilton and Flavin (1986), who employ time series analysis,
matters. Also Hakkio and Rush (1991)'s approach is of relevance, which studies the development
of public revenues and expenditures and tests for cointegration. Moreover, Trehan and Walsh
(1991) introduce a unit root approach considering the budget deﬁcit. Furthermore, Bohn (1998)
presents a test that is less dependent on interest rate assumptions and concentrates on the reac-
tion of the primary surplus to changes in public debt, both relative to GDP. For a more detailed
survey on applications of ﬁscal sustainability tests for Euro area members see Afonso (2005)
or a more recent study by Afonso and Jalles (2012) for instance. Also, a more comprehensive
discussion on the terminology and the literature approaches can be found in Fincke (2012, ch. 2).
Regarding other debt sustainability contributions on Iberian economies, a recent paper by
Haskamp (2013) for instance ﬁnds empirical evidence for a sustainable ﬁscal policy in Spain,
while for Portugal many studies suggest that its ﬁscal policy might not be characterized by sus-
tainability or give mixed results, see Afonso (2005) or Marinheiro (2006) for example.
This paper studies the ﬁscal policy behavior of Portugal and Spain and whether it may be con-
sidered sustainable. The analysis especially focuses on Bohn (1998)'s ﬁscal response mechanism
while also discussing country speciﬁc characteristics by utilizing time-varying coeﬃcients in order
to detect those circumstances. Concerning the technique splines regression is performed. The
remainder is organized as follows: section 2 brieﬂy introduces the central theoretical concepts
and section 3, ﬁrst, introduces the methodology and, then, presents the empirical outcomes.
Finally, section 4 summarizes the main results and concludes this paper.
2 Theoretical background
From a traditional public ﬁnance perspective a government usually decides on its public re-
sponsibilities - normally in a democratic way - which provides knowledge about the (expected)
expenditures that come along with fulﬁlling them. Then, the administration has the duty to
raise revenues in order to ﬁnance these disbursements.6 This signiﬁes, however, that any govern-
ment has to obey a central economic concept: balancing budgets. Therefore, in order to ﬁnance
6 Even though recent studies indicate that there is empirical evidence that the revenue volume may
determine the spending, see for instance Afonso and Jalles (2012).
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the primary expenditures, G, the government has to generate taxes, T , of (at least) the same
amount. In case the latter are not suﬃciently high enough, the government may issue bonds,
B, with the purpose to ﬁll the liquidity gap (i.e. deﬁcits, DEF ), this however also means that,
once the country is a debtor, a new type of expenditures must be taken into account: interest
payments, rB. Thus, the governmental budget can be expressed by the subsequent equation:7
dB(t)
dt
= G(t)− T (t) + r(t)B(t) = −S(t) + r(t)B(t) (1)
with t indicating time and the primary surplus, S, consists of S(t) = T (t)−G(t). The solution
of equation (1) - in present value terms - leads to the following two central conditions concerning
public debt sustainability:8
B(0) =
∫ ∞
0
e−
∫ µ
0 r(φ)dφS(µ)dµ ⇔ lim
t→∞B(t) e
− ∫ t0 r(µ)dµ = 0. (2)
The ﬁrst part of (2), the present value borrowing constraint, expresses that the present value of
upcoming primary surpluses must be equal to the initially existing amount of public debt, i.e. in
t = 0. Strictly speaking it's expected primary surplus values. The second condition in (2), the
No-Ponzi-Game condition, signiﬁes that asymptotically the present value of public debt must
converge to zero. A governmental debt policy that fulﬁls these requirements can be considered
sustainable, cf. also Greiner et al. (2007, p. 197).
Now, taking Bohn (1998)'s idea into account, which principally states that the primary surplus
to GDP ratio (s) is in a way determined by the debt to GDP ratio (b), gives:
s(t) = θb(t) + ω (3)
with θ, the parameter of interest, reﬂecting the reaction of the primary surplus ratio to varia-
tions in debt ratio and the constant ω expressing all other eﬀects, both θ, ω ∈ R. Combining
Bohn (1998)'s idea with the governmental budget (1) from above, shows that a signiﬁcant and
positive reaction coeﬃcient θ indicates sustainability - under certain conditions, see for instance
Greiner et al. (2007). Further, if equation (1) is expressed in terms of ratios to GDP, Y , such a
combination yields:
d
(
B(t)
Y (t)
)
dt
= (r(t)− γ(t)− θ) b(t)− ω (4)
with γ denoting the GDP growth rate. Solving (4) for the public debt ratio indicates a more
precise sustainability measure. Assuming a positive diﬀerence between the interest rate and
7 Cf. for instance Greiner et al. (2007) for these calculations. The notation refers to continuous and
real variables.
8 For a more detailed solution cf. Fincke (2012, ch. 3.1).
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the economic growth rate, r − γ > 0, here simpliﬁed to averages,9 the public debt ratio will
asymptotically only remain bounded, i.e. converge to zero or stay constant for t→∞, if the
reaction coeﬃcient θ exceeds the positive average interest rate-growth rate gap, r− γ. For these
reﬂections a ﬁnite constant upper value for ω is assumed, i.e. |ω| < ∞, which is economically
reasonable since it reﬂects (all other) eﬀects on the primary surplus ratio. See Fincke (2012)
or Fincke and Greiner (2011) for a more detailed analysis. Thus, the central aspect to test for
sustainability addresses θ.
Therefore, in order to assess sustainability a positive reaction coeﬃcient is relevant as well as
the diﬀerence between the interest rate and the growth rate. But despite the convenience, the
approach does not come without shortages. For instance, there is a natural limit to Bohn (1998)'s
reaction mechanism: since S is ﬁnanced out of GDP, s cannot be increased without limit. Once
that level has been reached the response test may not work anymore, see Fincke and Greiner
(2011) for a profound argumentation. Finally, temporarily a country may well pursue a sus-
tainable ﬁscal policy despite a rising debt ratio, this simply indicates that the positive reaction
has not been strong enough to stabilize the debt ratio. Certainly, sooner or later the debt ratio
should stabilize.
Nevertheless, Bohn's approach is a strong test and used in the following section to study whether
the Portuguese and Spanish economies implemented a sustainable ﬁscal policy.
3 Empirics
In order to assess ﬁscal sustainability according to Bohn (1998)'s approach, i.e. the relationship
between the primary surplus ratio and the public debt ratio, ﬁrst, the relevant assumptions have
to be checked and some explanations on the dataset provide insight on the data structure. Then,
a short introduction to the estimation technique is given in section 3.1 and, ﬁnally, section 3.2
presents the test results.
Regarding the essential assumption on the interest rate and growth rate gap, the following table 1
summarizes the past empirical observations for Portugal and Spain respectively.10
Accordingly, this diﬀerence is at least positive on average from the middle of the 1980s onwards.
9 For Iberia this assumption is also empirically reasonable as outlined in chapter 3.
10 See OECD (2013) and International Monetary Fund (2013) for the data, author's calculations.
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(r¯ − γ¯) in %
1985-2011 1990-2011
Portugal 0.088 1.204
Spain 0.521 0.541
Table 1: Interest rate and growth rate gap for Portugal and Spain.
Therefore, the central precondition seems to be fulﬁlled empirically and the approach is applica-
ble to the Portuguese and Spanish ﬁscal policy situation.
The dataset is mainly based on OECD (2013). Regarding the demarcation of the public sector
the general government classiﬁcation is used here, meaning all subordinated administrative levels
and the social security system are included. Public debt is measured as gross ﬁnancial liabilities,
not taking assets into account. Only for the long run interest rate International Monetary Fund
(2013)'s data, i.e. bond yields, are used, which are also the basis for the spread or gap calculation
in order to capture the volatility and reﬂect the dynamics of European integration and the crisis
development. All data are measured in annual frequency.
The next section brieﬂy introduces the methodology of spline estimation and the merits of time-
varying coeﬃcients.
3.1 Methodology
For estimating the relationship between two - or eventually more - empirical variables regression
analysis models are the most common approach, mainly performed in a parametric manner, i.e.
OLS. A more ﬂexible estimation technique with fewer assumptions can for instance be imple-
mented by utilizing splines. They basically describe the systematic link between the variables
by a ﬂexible function, which is only required to be continuous and appropriately diﬀerentiable.
For an introduction see for example Ruppert et al. (2003), Keele (2008), Kauermann (2006) or
Greiner (2009).
Applied to the research questions of this paper, the relationship between the dependent variable,
the primary surplus ratio s, and the explanatory variable, public debt ratio b, for both Iberian
economies is to be estimated. The following graphics illustrate the initial situation for both
6
countries: Portugal (1978-2011, solid lines), and Spain (1980-2011, dashed lines).11
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Figure 2: Primary surplus to GDP ra-
tio for Portugal and Spain.
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Figure 3: Debt to GDP ratio for Por-
tugal and Spain.
Concentrating on the Spanish case for illustrative reasons, the subsequent plot 4 presents the
central relationship between the primary surplus and debt, both relative to GDP.12
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Figure 4: Primary surplus and debt to GDP ratio for Spain (1980-2012).
Obviously, no clear pattern is observable. The observations are mainly clustered around 60%
debt ratio with varying primary balances. Maybe, another explanatory variable modiﬁes this
original relationship. Since Spain is an EMU economy, which has been shaped by European
11 Cf. OECD (2013) for the data.
12 Here the series has been extended to 2012 in order to include an additional crisis observation.
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integration and recently by the crisis, as already visualized by the spreads in ﬁgure 1, an evidently
modifying variable is 'time'. Thus, ﬁgure 5 shows the primary surplus to GDP ratio relationship
from above conditioned on time. Here, decades have been chosen with the last plot containing
the crisis observations.
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Figure 5: Primary surplus and debt ratio for Spain (1980-2012) separated by decades.
Apparently, the relationship between the Spanish primary surplus ratio and its debt ratio changes
over the years. While there is an increasing pattern in the 1980s and 1990s (enforcing a sound
ﬁscal position), stabilization can be observed in the 2000s with primary balances around 2.5%
and debt ratio values around 55% - before the situation is plummeting due to the crisis.13
Accordingly, an appropriate regression equation to capture this type of relationship is:
s = f(t)b+ , (5)
with  for the errors, being i.i.dN(0, σ2). Including additional control variables the full estimation
model is described by:
s(t) = ω0 + θ(t) b(t− 1) + ω1Y Gap(t) + ω2GGap(t) + (t), (6)
estimated separately for each economy. To account for business cycle inﬂuences, an output gap
Y Gap has been included, with the trend being obtained from the Hodrick-Prescott ﬁlter. Sim-
ilarly, an expenditure gap GGap has been included, with GG expressing the overall outlays of
the government.
13 Cf. also Fincke (2012, sec. 4.1.1) for a similar methodology motivation.
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3.2 Estimation results
Using the Iberian data to estimate the ﬁscal response mechanism according to Bohn (1998),
this chapter presents the outcome of the spline estimation of equation (6). Regarding the sign
of the coeﬃcients, a positive reaction coeﬃcient is expected for the debt ratio corresponding
to the theoretical reﬂections from above. For the business cycle variable Y Gap a positive sign
indicates counter-cyclical policy behavior and for the expenditure gap GGap a negative sign can
be expected, meaning in times of higher spending than usual, the primary balance ratio will be
aﬀected negatively. Separate estimations of the regression equation (6) for Portugal (1978-2011)
and Spain (1980-2011) yield the following results:14
Coeﬀ. Std. error & Pr(>t)
(t-stat)
Const. -0.09 0.015 (-5.76) 3.35 · 10−6
b(t− 1) 0.13 0.027 ( 4.77) 5.05 · 10−5
Y Gap(t) 0.30 0.096 ( 3.13) 0.004
GGap(t) -0.23 0.069 (-3.29) 0.003
sm(t) edf F p-val.
by b(t− 1) 1.67 9.3 6.43 · 10−5
R2(adj): 0.60 DW: 1.70
Table 2: Estimation results Portugal.
Coeﬀ. Std. error & Pr(>t)
(t-stat)
Const. -0.09 0.022 (-4.24) 0.0003
b(t− 1) 0.14 0.046 ( 2.93) 0.008
Y Gap(t) 0.75 0.149 ( 4.99) 5.1 · 10−5
GGap(t) -0.35 0.081 (-4.25) 0.0003
sm(t) edf F p-val.
by b(t− 1) 5.54 8.1 2.91 · 10−5
R2(adj): 0.92 DW: 1.66
Table 3: Estimation results Spain.
The results show a signiﬁcantly positive reaction coeﬃcient, indicating sustainable debt
policies, for both, Portugal and Spain. Moreover, the remaining parameters show the
expected signs and are statistically signiﬁcant. For Spain the business cycle parameter
shows a relatively strong eﬀect. The diagnostics suggest a fair ﬁt of the model.15 The
interesting part is the time-dependent smooth term, sm, which is also statistically signif-
icant and indicates changes in the ﬁscal behavior over time. The plots of these deviations
are depicted in ﬁgures 6 and 7 below. Please note, the plots are centered around the
average value - thus, zero in the ﬁgures corresponds to the reaction coeﬃcient values of
table 2 and 3 respectively.
For Portugal, the graph shows a constantly decreasing shape. Economically, this run dis-
plays a declining emphasis of the Portuguese government on debt stabilization. Meaning,
despite a positive reaction coeﬃcient, the lack of the administration's willingness or abil-
ity to put more eﬀort on correcting the trend resulted in the increasing debt ratio, which
14 See OECD (2013) for the data. Initially, the regressions also included the interest rate gap, which
however didn't yield signiﬁcant eﬀects for all estimations. Thus, it has been neglected in order to
present consistent and comparable results. The estimations were performed with mgcv in R 2.5.0.
15 For estimations with the lagged dependent variable see appendix A.
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Figure 6: Smooth term Portugal.
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Figure 7: Smooth term Spain.
has been illustrated in ﬁgure 3. Thus, this development plus facing the crisis ﬁnally helps
to partially explain Portugal's application for ﬁnancial assistance in 2011.
Corresponding to the decomposition by decades in ﬁgure 5, ﬁgure 7 now mainly displays
the reaction coeﬃcient development over time: a more or less increasing trend until the
middle of the 2000s, which turns around afterwards and deteriorates with the crisis years.
Obviously, the time-varying coeﬃcient estimation presents a good approximation of the
underlying relationship.
However, a government's focus might not only aim at the debt policy and ﬁscal sus-
tainability. Rather, the administration might also put emphasis on stabilization of the
business cycle and try to ﬁnd a balance between these two goals.16 Therefore, in a next
step both of the variables, b(t − 1) and Y Gap, are included in the estimation of (6) as
time-varying. Accordingly, ω1 becomes ω1(t). Tables 4 and 5 present the outcomes.
17
These estimation results conﬁrm the signiﬁcantly positive reaction coeﬃcient for Portugal.
For Spain it now turns out to be positive but not statistically signiﬁcant. The other
coeﬃcients show the expected signs. Again, a distinctive inﬂuence on the primary balance
seems to be the output gap, which is displayed by Y Gap. Here, once more the interesting
feature is the development over time. The paths of both smooth terms are shown in
16 I thank Gilles Dufrénot for pointing this out.
17 Here the lagged dependent variable is included in order solve possible autocorrelation.
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Coeﬀ. Std. error & Pr(>t)
(t-stat)
Const. -0.09 0.018 (-4.80) 5.49 · 10−5
s(t− 1) -0.01 0.158 (-0.07) 0.944
b(t− 1) 0.13 0.030 ( 4.20) 0.0003
Y Gap(t) 0.33 0.109 ( 2.99) 0.006
GGap(t) -0.21 0.074 (-2.86) 0.008
sm(t) edf F p-val.
by b(t− 1) 1.58 5.72 0.0019
by Y Gap(t) 1 0.54 0.4672
R2(adj): 0.58 BG: 7.70
Table 4: Re-estimation results Portugal.
Coeﬀ. Std. error & Pr(>t)
(t-stat)
Const. -0.05 0.029 (-1.72) 0.107
s(t− 1) -0.31 0.165 (-1.86) 0.084
b(t− 1) 0.01 0.067 ( 0.15) 0.881
Y Gap(t) 0.59 0.165 ( 3.59) 0.003
GGap(t) -0.20 0.100 (-1.98) 0.068
sm(t) edf F p-val.
by b(t− 1) 6.17 13.8 1.73 · 10−5
by Y Gap(t) 6.97 6.7 0.0009
R2(adj): 0.98 BG: 2.85
Table 5: Re-estimation results Spain.
ﬁgures 8 to 11 for Spain and Portugal respectively.
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Figure 8: Smooth term of b(t − 1) for
Portugal.
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Figure 9: Smooth term of b(t − 1) for
Spain.
Regarding the development over time, for the debt ratio behavior in ﬁgures 8 and 9 a
similar shape as in ﬁgures 6 and 7 can be observed: for Portugal a slightly decreasing
pattern is shown. For Spain there is a small increase towards the 2000s. For the newly
included time-varying output gap eﬀect, ﬁgures 10 and 11 reveal a linear increasing shape
for Portugal, which however is not statistically signiﬁcant, and for Spain a strong upward
movement in the early 2000s. These features expose the GDP inﬂuence and may be in-
terpreted as increasing emphasis on output performance. For Spain this was dominant in
the 2000s before the recession and crisis hit the economy hard.
All in all, the tests suggest ﬁscal sustainability for Portugal and Spain despite the rising
debt ratios based on the ﬁrst estimation results. This outcome, however, does not state,
that this situation is automatically given for the future. Moreover, the applications for
ﬁscal programs of both countries underline this point: stronger ﬁscal eﬀort is essential for
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Figure 10: Smooth term of Y Gap for
Portugal.
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Figure 11: Smooth term of Y Gap for
Spain.
turning around the negative trend of the response (as regards the debt ratio).
4 Summary
The analysis of this paper has studied sustainability of public debt according to Bohn
(1998)'s ﬁscal response mechanism. Accordingly, a ﬁscal policy is regarded as sustainable
once the primary balance relative to GDP is enhanced in response to increasing debt
ratios - like a corrective activity. Subsequently, based on the theoretical background, the
concept has been transferred to the empirical methods of spline estimations.
Such a sustainable ﬁscal behavior can be observed for both large Iberian economies,
Portugal and Spain, based on country speciﬁc semi-parametric estimations allowing for
time-varying parameters with data for about the last 30 years. However, the response
has not been strong enough to turn the increasing trend of the debt ratio around. This
also becomes clear in the development of the reaction (coeﬃcient) over time: for both
countries the response is languishing, especially severe recently with the proceeding of the
crisis. Also, the data reveal an increasing emphasis on output stabilization over time or
relevance of GDP performance. This eﬀect is especially distinctive for Spain in the early
2000s. Returning to the initial research question on ﬁscal sustainability, as a result the
Portuguese and Spanish administration should enhance their eﬀort on debt stabilization.
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A Appendix: Further estimation results
The following tables show the estimation outcomes of (6) once the lagged dependent
variable is included in the regression in order to resolve problems of possible autocorre-
lation. Economically this variable reﬂects 'inertial' behavior of the primary balance or
the administration, see Burger et al. (2011) for instance. However, they turn out to be
insigniﬁcant for both economies. Since the estimations include a lagged dependent vari-
able, the Breusch-Godfrey test, BG, is used to check for autocorrelation.
Coeﬀ. Std. error & Pr(>t)
(t-stat)
Const. -0.09 0.018 (-4.82) 4.82 · 10−5
s(t− 1) 0.04 0.143 ( 0.26) 0.796
b(t− 1) 0.13 0.030 ( 4.23) 0.0002
Y Gap(t) 0.30 0.099 ( 2.97) 0.006
GGap(t) -0.22 0.071 (-3.15) 0.004
sm(t) edf F p-val.
by b(t− 1) 1.56 5.66 0.0019
R2(adj): 0.58 BG: 7.70
Table 6: Estimation results Portugal.
Coeﬀ. Std. error & Pr(>t)
(t-stat)
Const. -0.10 0.023 (-4.14) 0.0005
s(t− 1) 0.25 0.168 ( 1.50) 0.147
b(t− 1) 0.15 0.047 ( 3.26) 0.004
Y Gap(t) 0.60 0.187 ( 3.21) 0.004
GGap(t) -0.35 0.081 (-4.31) 0.0003
sm(t) edf F p-val.
by b(t− 1) 5.65 3.91 0.005
R2(adj): 0.93 BG: 2.85
Table 7: Estimation results Spain.
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Figure 12: Smooth term for Portugal.
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Figure 13: Smooth term for Spain.
Obviously, there is hardly any change compared to the results presented in tables 2 and
3. Here, also the positive and signiﬁcant reaction coeﬃcients suggest sustainable ﬁscal
policies for both economies, Portugal and Spain. The deviations in the plots 12 and 13
mainly reveal a similar pattern than those in ﬁgures 6 and 7 above.
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